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WHAT IS CLAIMED IS: 

1. A plasma processing system comprising: 

a processing vessel including a housing unit for containing 
a substrate-to-be-processed and a plasma generating unit 
communicated with the housing unit and having an insulator wall , 
for performing plasma processing on the 

substrate- to-be-processed; 

a conducting mount disposed in the housing unit, for the 
substrate-to-be-processed to be mounted on; 

antenna means disposed on the outside of the insulator wall, 
for forming induced electromagnetic fields in the plasma 

generating unit; 

a first high-frequency electric power source for supplying 
high-frequency electric power to the antenna means ; 

gas supply means for supplying a plasma generating gas which 
is dissociated by the induced electromagnetic fields generated 
bytheantennameans,andaprocessinggasfortheplasma P rocessing; 

a conductingmember disposed outside the insulator wall , opposed 
to the mount, being grounded to generate a vertical electric field 
between the substrate- to-be-processed and the conducting member ; 

and 

a second high-frequency electric source for supplying 
high-frequency electric power to the mount. 

2. A plasma processing system comprising: 

a chamber for housing a substrate- to-be-processed ; 

a belljar disposed on the chamber in communication with the 
chamber and having a side wall and a top wall of an insulator; 

a conducting mount disposed in the chamber, for the 
substrate- to-be-processed to be mounted on; 

an antenna means disposed on the outside of the side wall of 
the belljar, for generating induced electromagnetic fields in 
the belljar; 

a first high-frequency electric power source for supplying 
high-frequency electric power to the antenna means; 



gas supply means for supplying a plasma generating gas which 
is dissociated by the induced electromagnetic fields generated 
by the antenna means to be plasmas, and a processing gas for the 

plasma processing; 

a conducting member disposed upper of the top wall, opposed 
to the mount , being grounded to generate a vertical electric field 
between the substrate- to-be-processed and the conducting member ; 

and 

a second high-frequency electric power source for supplying 
high-frequency electric power to the mount. 

3. A plasma processing system comprising: 

a chamber for housing a substrate- to-be-processed ; 
a bell jar disposed on the chamber in communication with the 
chamber and having a side wall and a top wall of an insulator; 

a conducting mount disposed in the chamber, for the 
substrate-to-be-processed to be mounted on; 

an antenna means disposed on the outside of the side wall of 
the bell jar, for generating induced electromagnetic fields xn 
the belljar; 

a first high-frequency electric power source for supplying 
high-frequency electric power to the antenna means; 

gas supply means for supplying a plasma generating gas which 
is dissociated by the induced electromagnetic fields generated 
by the antenna means to be plasmas, and a processing gas for the 

plasma processing; 

a Faraday shield disposed between the belljar and the antenna 



means ; 



a conducting member disposed upper of the top wall, opposed 
to the mount, being grounded to generate a vertical electric field 
between the substrate- to-be-processed and the conducting member ; 

and 

a second high-frequency electric power source for supplying 
high-frequency electric power to the mount. 

4 . A plasma processing system according to any one of claims 
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1 to 3, wherein 



1^ has a heating -chanisn. for heating the 
substrate-to-be-processed. 

5 A plas^ processing .nethcd for perf orndng pi— J™-"** 
bvusJaap^process^svste^c^risin^cha^forh^ 

a substrate-to-be-processed; a belljar disposed on the chafer 

in co^unication with the chantoer and havin g a side 
: p :a 11 ofanins U lator;acond U ctin^untdisposedinthecha^er, 

Z the substrate-to-be-processed to be runted on; an antenna 
Zl disposed on the outside of the side ~U of the be a 

= First hiah-frequency electric powei 

a first hig ^ antenna means; gas supply 

^ ""nTniasl generating gas which is dissociated 
r^eTndX electronic fields generated by the antenna 
^s tooeplas^s, andaprocessinggas for theplas^processing; 
Tflat -Lbing n^er disposed upper of the top wall, opposed 
Jthen»unt, bein gg rounded ; and a second hi g h-f regency electric 
Uer source for supplying high-frequency electric power to the 

^h-frequency electric power being supplied fro. the second 
Men-frequency electric power source to the nount to generate 
elect HLllvertical to the substrate-to-be-pro=essedbet»een 

Z «»* and the conducting — r and ~~" *"Z fi^t 
tben high-freguency electric power being supplied fro. the first 
Tigh-frlguency electric power source to the antenna r.ans to 
Xlrinduced electronic fields in the bailor and 
^Late inductive ooupledplass«s, whereby the plas^ processing 
is .rcide on the substrate-to-be-processed. 

6 x plasn* processing n^thoc for perfor^ng plas^ processing 
^ust„gaplalprocessi„gsyst^c^risingach^rforh = 

, - a belliar disposed on the cnamoer 

a substrate-to-be-processed, a bexx 3 a v 

I co^nication with the chafer and having a sids < «*"^' 
top „allofaninsulator;acondu=ting™untdisposedinthecha^r, 



for the substrate-to-be-processed to be mounted on; an antenna 
means disposed on the outside of the side wall of the bell 3 ar, 
for generating induced electromagnetic fields in the bell D ar; 
a first high-frequency electric power source for supplying 
high-frequency electric power to the antenna means; gas supply 
means for supplying a plasma generating gas which is dissociated 
by the induced electromagnetic fields generated by the antenna 
means to be plasmas, and a processing gas for the plasma processing; 
a Faraday shield disposed between the belljar and the antenna 
means; a flat conducting member disposed upper of the top wall, 
opposed to the mount, being grounded ; and a second high-frequency 
electric power source for supplying high-frequency electric power 
to the mount, 

high-frequency electric power being supplied from the second 
high-frequency electric power source to generate electric fields 
between the mount and the conducting member to ignite plasmas, 
and then, high-frequency electric power being supplied form the 
first high-frequency electric power source to the antenna means 
to generate induced electromagnetic fields in the belljar to 
generate inductive coupled plasmas , whereby the plasma processing 
is made on the substrate- to-be-processed. 

7 A plasma processing method according to claim 6, wherein 
the second high-frequency electric power source stops supplying 
high-frequency electric power after the first high-frequency 
electric power source has started the supply of the high-frequency 
electric power. 

8. A plasma processing method according to any one of claims 

5 to 7, wherein 

the Plasma processing is performed while the 
substrate-to-be-processed is being heated. 

9 A plasma processing method according to claim 8, wherein 
the plasma processing is for removing natural oxide films formed 
on the substrate- to-be-processed. 
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10. A plasma processing method according to claim 9, wherein 
the plasma generating gas and the processing gas are argon gas 

and hydrogen gas. 

11 . A plasma processing method according to claim 10, wherein 
the first high-frequency electric power source is connect to 

an upper end portion of the antenna means . 

12 . A plasma processing system according to any one of claims 
1 to 4 , wherein 

the conducting member is flat. 

13. A plasma processing system according to claim 12, wherein 
the first high-frequency electric power source is connect to 

an upper end portion of the antenna means. 



